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FIELD: medicine. SUBSTANCE: method involves counting leukocyte formula, selecting normal and 
pathological forms of erythrocytes, recording blood platelets distribution In sizes and determining the 
number of erythrocytes, leukocytes and blood platelets on the smear area in doing the following 
operations. The preparation is scanned and a series of frames are recorded as input into computer. The 
frames have images of microscope vision fields. The frames are segmented, the cell numbers of each 
type (erythrocytes, leukocytes and blood platelets) are counted, their quantitative relationship is 
determined, the selected objects are measured, blood platelets size distribution is determined. 
Erythrocyte and leukocyte cells image recognition (classification) is carried out. Normal and pathologic 
forms of erythrocytes are selected, their ratios are determined. Leukocyte formula is determined.; The 
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(57) PecjDepaT: 

Mcnonb30BaHne: b mbp,\al\\ah&, b MacTHocTM 
na6opaTopHOM fluan-iocTHKe. AHanM3 
KneTOMHoro cocTaBa kpobm no Ma3«y 
ocyu^ecTBJiflKJT nyTeM noflcneTa nefiKOL^TapHofi 
cjDopMyjibi, Bbifle/ieHUfl HopManbHbix m 
naTOJiornnecKHX <$opM apuTpoi^nTOB, 
perncTpaLJiMM pacnpeAeneHMH tpom6ol^mtob no 
pa3MepaM m onpeAeneHU^ cooTHOLuew/m 
KonnMecTBa nefiKounTOB, apkirpounTOB u 
tpom6ol\mtob Ha nJlOLi^aflM Ma3Ka B 
nocneAOBaTenbHOM BbinoJiHeHUM cneflyK)Lni>ix 
onepauwtf: cKaHupyioT npenapaT m bboa^t b 
KOMnbJorep cepi/iK) KaflpoB, coAep>Kai4HX 
nso6pa>KeHi/ifl nonefi 3peHn8 MUKpocKona, 
cerMeHTupyKJT KaApbi, noACMHTbiBaioT mmcjio 
BbiA©neHHbix KneTOK Ka>KAoro Tkina 

(apMTpOL^MTOB, JieMKOL^MTOB, TPOM60I4HTOB), 

onpeflenaHDT mx Koni/inecTBeHHoe CJOOTHOiueHne, 



n3MepflK)T BbiAeneHHbie oobeicTbi, onpeAenHHDT 
pacnpeAeneHne tpom6ol^mtob no pa3MepaM, 
npoBOA^T pacno3HaBaHne (KnaccMci)MKai4Hio) 
M3o6pa>KeHnPi KnoTOK spi/iTpomrroB m 
nePlKOL^MTOB, BbiAenyjHDT HopManbHbie m 
naTonornMecKne cjDopMbi apuTpoi^MTOB, m 

nOACHI/ITblBaHDT MX CXDOTHOLUeHMfl, onpeAenaiOT 

nePiKOi4MTapHyK) cjDopiuyjiy. OnpeAeneHMe 

KOnM^eCTBa nefiKOL^TOB, 3p|/ITpOLJI/1TOB M 

tpom6ouhtob b 06-beMe kpobh peann3yiOT nyTeM 
npuMeHeHMw ont/icaHHoro Bbiiue cnocooa k 

M33K3M, npurOTOBneHHblM B BHA© MOHOCnOfl M3 

cfiUKGnpoBaHHoro o6"beMa kpobh, m 
nocneAyK)LL\ero nepecMeTa nonyHeHHbix no 
nnomaflw KoriMHecTBeHHbix xapaKrepucTHK Ha 
06-beM npo6bi. Cnoco6 no3BonfleT noBbicnTb 
TOHHOcTb aHarinsa KneTOMHoro cocTaBa wia3Ka 

KpOBM. 
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(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves counting leukocyte formula, 
selecting normal and pathological forms of 
erythrocytes, recording blood platelets 
distribution in sizes and determining the 
number of erythrocytes, leukocytes and blood 
platelets on the smear area in doing the 
following operations. The preparation is 
scanned and a series of frames are recorded 
as input into computer. The frames have 
images of microscope vision fields. The 
frames are segmented, the cell numbers of 
each type (erythrocytes, leukocytes and 
blood platelets) are counted, their 
quantitative relationship is determined, the 



selected objects are measured , blood 
platelets size distribution is determined. 
Erythrocyte and leukocyte cells image 
recognition (classification) is carried out. 
Normal and pathologic forms of erythrocytes 
are selected, their ratios are determined. 
Leukocyte formula is determined. The number 
of erythrocytes, leukocytes and blood 
platelets in blood volume is determined 
using the method described for the case of 
smears prepared as monolayers from a given 
blood volume. The results are recalculated 
by transforming the area-based results into 
the spatial ones. EFFECT: enhanced accuracy 
in examining cell composition of blood smears. 
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H3o6peTeHne othocmtch k m e am u,m h cko \a 
TexHMKe, a MMeHHO k cnocooaM aHann3a 
KneTOHHoro cocTaBa nepM(£epnHecKofi kpobh. 

YpOBeHb TeXHUKU 

AHanM3 kpobm o6ecneHUBaeT Bpana 
He3aMeHMMofi AwarHocTMMecKofi MH#opMau,MeM 
npaKTMHecKi/i npn nKJObix 3a6oneBaHMax n 
flBnaeTCfi cawibiM pacnpocTpaHeHHbiM 
jia6opaTopHbiM nccneflOBaHneM. 

CymecTByKrr flBa cnocooa 

aBTOMaTnanpoBaHHoro aHann3a KneTOHHoro 
cocTaBa kpobm: cnoco6 aHann3a kmakom KpoBn, 
peann30BaHHbiki b wmakocthwx npOTOHHbix 
cneTHMKax, m cnoco6, ocHOBaHHbiK Ha aHann3e 

OKpaLUeHHblX M33KOB KpOBU. 

Cnoco6 aHann3a >kmakoH kpobm He 
no3BormeT nony^aTb MH(£opMau 1 MKD o 
BHyTpeHHew cTpyicrype KneTKM, hto cymecTBeHHO 
CHUwaeT 06-beM AMamocTHMecKOM KH#opMau 1 MH. 

llonblTKM BKHKDMMTb 3JieMeHTbl aHaTIM3a 

KneTOHHoro i/i3o6pa>KeHMfl b paooTy 

Cyil^eCTByHDLi^MX KMAKOCTHblX npOTOHHblX 

cneTHMKOB m noBbiCMTb paspeujaHDLU.yK) 
cnoco6HOCTb TaKMX npM6opoB peann3yjOTC?i 
nyTeM co3fiaHMFi cno>KHb!x v\ BecbMa 
AoporocTOfliMMX sneKTpoHHo-onTHHecKnx 
cucTeM, ncnojib30BaHHfl ocBemeHUfl oo^eKTOB 

MOHOXpOMaTMHeCKMM na3epHblM CBeTOM, 

pa3pa6oTKM MHoroKaHanbHbix cucTew 

rMCTOXMMMHeCKO^ oGpaOOTKM KneTOK KpOBM M MX 
OKpaUJMBaHMfl B nOTOKe >KHflKOCTM. OAHaKO 

AOCTMHb KanecTBa KneTOHHoro nsoOpa^eHU^, 
conocTaBUMoro c KanecTBOM M3o6paxeHMfl 
KneTOK npn CBeTOBOM MMKpocKonnn cyxoro 
oKpaiueHHoro Ma3Ka, pa6oTaa b stom 
HanpaBJieHnw, He yflaeTca. 

CKa3aHHoe noATBep>KAaeTCfl TeM, mto 
(fcwpMa "Coultronics", npoK3BOAflmaH npoTOHHbie 
cneTHMKM BbicoKoro Knacca "Coulter GEM'S SM, 
[1], BKntonaeT b Kowinneia nocTaBKM ycTpoPiCTBa 

ATlfl MSrOTOBneHMW M OKpaLiJMBaHklfl M33KOB 

KpoBH, npn3HaBayi TeM caMbiM Heo6xoAHMocTb 
aHann3a nocneAHMX. 

Cnoco6bi, ocHOBaHHbie Ha o6pa6oTKe 
M3o6pa>KeHMM nonew 3peHMfl OKpaiueHHbix 
M33KOB KpOBM, asiot cymecTBeHHO 6onbLUnCi 

06"beM AMarHOCTMHeCKOM MHO>DpMaL4MM, 

n03BOnflK)T BblflBnflTb OCHOBHbie Tunw KneTOK 

kpobh, onpeAenflTb neMKOu,HTapHyio cpopMyny. 
flpuBeAew onucaHne cnocoooB m peanM3y*omMX 
mx ycTpoPicTB, Hakioonee 6nM3KMX k 
npeAnaraeMOMy cnocooy. 

Ompmom Intelligent Medical Imaging Inc. 
npeAno>KeHa cwcTeMa Micro21 [2], 
npeAHa3HaneHHafl Ana aBTOMaTM3MpoBaHHoro 
onpeAeneHMfi neMKOu,wTapHOM cfcopwiynbi no 
cyxoMy Ma3Ky nepMCfcepMHecKOtf kpobm, 
OKpaweHHOMy no PoMaHOBCKOMy-l~HM3a. Cnoco6 
aHann3a wia3Ka, 3ano>KeHHbJM b ocHOBy npn6opa p 

COCTOMT B CKaHMpOBaHMM Ma3Ka, BBOAe KaAPOB 

nonePi 3peHMfl MMKpocKona b KowinbKyrep m mx 
aHaxiM3e c u,enbHD nonyneHMH nePiKOU.MTapHoM' 
cpopMynbi m BbiHBneHMH AononHMTeribHbJx qbopM 
neMKOHMTOB. Cnoco6 He no3Bon«eT BbmBnnTb 

3pMTpOL4MTbl M TpOMOOUMTbl, BblAeJI^Tb CjDOpMbl 

3pMTpoi_\MTOB m onpeAenflTb KonMnecTBeHHoe 
cooTHOLueHwe TMnoB KneTOK, a TaioKe 
onpeAen^Tb KonnnecTBo 3pMTpoi4MTOB, 
neMKOU,MTOB n TPOM6014MTOB b o6"bei\/ie kpobm. 

ABTOM3TM3MpoBaHHoe pa^oHee MeCTO 
Bpana-reMaTonora, pa3pa6oTaHHoe cJdmpmo^ 
Amct, r. 3eneHorpaA, peanM3yeT cnocoG 
aHann3a cyxMX MasKOB nepucfiepMHecKofi kpobm 
[3] , BKnJOHaiOLUMM CTaHAapTHbiM Ha6op 
AeMCTBMM: CKaHMpyraT Ma30K u bboafit cepMK) 
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KaApoe, coAepwamirfx w3o6pa>KeHMfl nonets 
3peHMn BMAeoKawiepbi, BbiAenaioT MSoepa^eHMfl, 
coAepjKau^Me nePiKOL^MTbi, cerMeHTupyraT 
M3o6pa>KeHMfl nePiKOLiMTOB, BbiAenflfl KneTKM m 
BHyTpMKneTOHHbie cTpyicrypbi, KnaccMC|DMUMpyioT 
(pacnpeflenflioT no TMnaM) nonyneHHyio 
BbiGopKy rtePiK04MTOB. Cnoco6 pearw30BaH Ha 
6a3e cnemnpoueccopa m npeAHa3HaneH Ana 
onpeAeneHun nei/i KOi4MTapHOM cfropwiynbi. 

AHanM3aTop 6MOMaTepManoB "MeKoc-L4" 
cjDMpMbi "MeKOc", r. MocKBa [4, 5] peanM3yeT 
cnoco6 aHanMsa cyxMX wa3KOB, TaioKe 
cocTOflmMM M3 CTaHAapTHoro Ha6opa AeficTBMM: 
cKaHMpoBaHMe Ma3Ka, bboa KaAPOB, nocTpoeHne 
cepMM MSoSpaxeHMM, coA©P>J<aiMMX KneTKM 
MCcneAyeMoro TMna, cerivieHTau,MFi m 
KnaccMQbMKaL^Myi. Cnocoo" no3BonneT 
onpeAenwTb neMKOHMTapHyKD cjDopMyny, 
BbiAenflTb HopwianbHbie m naTonorMnecKMe 

CflOpMbl 3pi/ITpOUMTOB ( BbNMCnflTb 

pacnpeAeneHMe TPOM6014MTOB no nnonaAM, a 
TaioKe ocyLi^ecTanaTb aHanM3 HeKOTopwx ApyrMX 
6noiviaTepnanoB. 

B L\enoM onMcaHHbie cnocoGbi 
npeAHa3HaMeHbi An« aHanM3a OTAenbHbix TMnoB 

KneTOK KpOBM! SpMTpOUMTOB, neMKOI4MTOB, 

tpom6ou,mtob, ho He npMcnoco6neHbi k mx 
KowinneKCHOMy aHanM3y. B CMny 3Toro ohm He 
onpeAen^toT mx KonMHecTBeHHoro cooTHOLiieHMfl 
m He no3BonaK)T nonynMTb KanecTBeHHyto 
KapTMHy cocTOflHMJi KneTOK. Kpowie Toro, 
onucaHHbie cnoco6bi He no3BonflKrr nonyHMTb 

MHCjDOpMai^MK) O KOnMHeCTBe KneTOHHblX 

sneMeHTOB b o6"beMe kpobm. 
CyiAHOCTb M3o6peTeHMfl 
l4enb»o M3o6peTeHM« HBnaeTCfl 
coBepmeHCTBOBaHMe aHanM3a KneTOHHoro 
cocTaBa kpobm no Ma3Ky, HanpaBneHHoe Ha 
nonyneHMe 6onbLuero, no cpaBHeHMK) c paHee 
M3BecTHbiMM cnoco6aMM aHanM3a, oS-beiwa 

AMarHOCTMHeCKOM MHC$)OpMai4MM, a MMeHHO 

MH4)opMau,MM 0 KonnnecTBeHHbix 

xapaKTepwcTMKax KpOBM (COOTHOLUeHMe 

KOnMMeCTBa KneTOK pa3HblX TMnOB: 3pWTpOL4MTOB, 
neMKOU,MTOB M TpOM6oL^MTOB) OAHOBpeMeHHO C 

mx KanecTBeHHbiM onMcaHMewi (neMKOL^MTapHaa 
ctiopwiyna, BbiAeneHMe HopManbHbix m 
naTonorMHecKMX cpopw spi/rrpoL^TOB, 
perMCTpau.Mfl pacnpeAeneHMe tpom^oi^mtob no 
paswiepaM). 

Cyii^HOCTb M306peTeHMfl COCTOMT b 

nocneAOBaTenbHOM BbinonHeHMM cneAyKDL^MX 
onepauMM, cocTaBn^JOLAMX cyu^ecTBeHHbie 
npM3HaKM: 

- nona 3peHMfl iwa3Ka noA MMKpocKonoM 

nOCpeACTBOM OnTMKO-UjMCjDpOBO^ CM CTe Mb! 

bboa?it b nawiflTb KOMnbKDTepa b BMAe cepMM 

L\MCt)pOBblX KaAPOB 

- KneTKM BCeX TMnOB M MX BHyTpMKneTOHHbie 

CTpyKrypbi BbiAenfl»oT (cerwieHTMpyioT) b Kawoiw 
coxpaHeHHoiw KaApe (b M3BecTHbix cnoco6ax 3Ta 
onepai4M5i npoBOAMTCfl nMLiib Ana KaKoro-nM6o 
oAHoro Tuna KneTOK), 

- noACHMTbiBatoT HMcno BbiAeneHHbix KneTOK 
Ka>KAoro TMna: spmtpoumtob, neCiKou,MTOB, 
TpowioouMTOB (b M3BecTHbix cnoco6ax 3Ta 
onepau,M5i OTcy tct By eT) , 

- onpeAenaiOT cooTHOLueHMfi KonMHecTBa 

3pMTpOU,MTOB, ne^KOL^MTOB M TpOIVlGoL^MTOB (B 

M3BecTHbix cnocoGax 3Ta onepai-\Mfl 
OTcyTCTByeT), 

M3Mep^HDT BbiAeneHHbie o6"-beKTbi 
(nonynatOT qbopManbHoe onMcaHMe o6-beKTOB), 
npM 3tom onMcaHMe o6"beKTOB COAepKMT 
XapaKTepMCTMKM CjDOpMbl, KOTOpbie n03BOnflKDT 
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BOcnpon3BecTH dpopMy (KOHTyp) o6"beKTa c 
3aflaHHOM TOHHocTbK). TaKoe onucaHne 
ABnaeTCfl 6onee nonHbiM, neM b M3BecTHbix 
paHee cnocooax, r^e Mcnonb3yrc>TCfl 
MCKnioMviTSJibHO MHTerpanbHbie XapaKTepMCTMKM 
c^opMbi, TaKne KaK nnoLmaflb, nepniweTp, 

4)aKTOpbl CjDOpMbl H T.fl., 

- onpeAexiflKDT pacnpeAeneHMe tpom6oi4Mtob 
no pa3MepaM, 

npoBOA^T pacno3HaBaHMe 

(KnaCCMCflUKaL^MHD) l/1306pa>KeHMfi KJieTOK 

3PHTPOI4MTOB kl JieClKOUHTOB, 

- BbiAenaiOT HopivianbHbie m naionornHecKne 

CjDOpMbl 3pMTpOL\HTOB M nOflCMHTblBaiOT MX 
COOTHOLUeHMe, 

- onpeflenflJOT neMKOLjMTapHyio cpopwiyny. 
npn cerMeHTa4MM Ha M3o6pa>KeHMM 

BbiAenHHDT oonac™, cooTBeTCTByiomMe 

pa3TIMMHblM CjDMSMHeCKMM O&beKTaM, T3KMM K3K 
CfcOH, SpMTpOL^MTbl, TpOMOOLJMTbl, neflKOLJMTbl H T. 

A., KOTopbie MoryT 6birb KaK OAHopoAHbiMM no 

CBOMM l^BeTOfipKOCTHblM XapaKTepMCTMKaM , 

Hanpniwep spuTpounT \ay\v\ tpom6oumt, raK n 
HeoAHopoAHbiMH, HanpMMep neMKoi^nT c 
Bbipa>KeHHbiM flApowi. flrm peweHMfl stom 
3aAann M3o6pa>KeHne pa36"MBaeTC?i Ha 6onee 
MeriKne ynacTKH, b AaHHowi cnynae, 
oTBenajoiAne cBOMCTBy oahopoahoctm b paMKax 

CTaTMCTMMeCKOM MORQTUA. 3to 03Ha<HaeT, HTO Bee 

aneMeHTbi ynacTKa oahopoahoctm onMCbiBaioTCfl 

OAHOM M TOM >Ke MaTeMaTMHeCKOM MOAeJlbKJ. 

Ann oni/icaHMfl cnynafiHOM cipyKTypbi 

OAHOpOAHblX yMaCTKOB M3o6pa>KeHMfl 
ncnojib3yK)T MOAeJib He3aBMCMMbix nuKcenoB, 
pacnpeAeneHHbix no HOpManbHOMy 3aKOHy. ripn 
3tom "oahopoaho^" cHMTaeTCfl o6nacrb c 
OAMHaKOBWMM 3HaH©HMsiMM napaivieTpoB 
pacnpeAeneHM^. 

nepBMHHayi cerMeHTai_\kifl - sto BbiAeneHne 

Ha M3O6pS0KeHMM SpMTpOL^MTOB, neMKOLJMTOB, 

TpoM6oi4MTOB, ynacTKOB cjDOHa m npoHMX 
o6"beKTOB (rpn3b, apTec£aKTb! n t.a. )■ 

B npeAnono>KeHHH HannHMfl Ha M3o6pa>KeHMM 
AOCTaTOHHoro KoriMHecTBa apuTpoi^MTOB m 
ynacTKOB 0OHa cTpoaT nepBbiPi (anpnopHbiR) 
nopor c i^enbto pa3AeneHMfl n/icrorpaMMbi Ha 
ynacTKM "cjxDHa" m "He c£oHa". 3aTeM Ha k3>kaom 
M3 nonyneHHbix ynacTKOB c noMow,bio 

yCTOMHMBOM K 3a(X3peHMK) Bbl6opKK, po6acTHOM, 

npoueAypbi oueHUBaHun orpoflT outeHKi/i 
napaMeTpoB rnaBHbix ni/iKOB rucTorpaMMbi - 

C(DOHa H 3pHTpOL\MTOB, Oi~paHMHMBaK)LI4Me 

cMMMeTpMHHbiM OTHOCMTeribHO cpeAHero ynacTOK 
nuKa, cyMMapHaa BepoHTHocrb KOToporo paBHa 
3aAanHOM BennHMHe. Ha 6a3e stmx oi^eHOK 
CTpoflT oKOHHaTenbHbie noporn. Ranee nyTeiw 
aHann3a nnomaAetf rpynnu coceAHMX ynacTKOB, 
oTHocoHHbix Ha nepBOM STane k ynacTKawi 
cpeAHew apKOCTM m TeMHbiM ynacTKaM 
M3o6pa>KeHHfl, npoM3BOAflT n pacno3HaBaHMe" 
BbiAeneHHbix 06-beKTOB (oTHeceHne KneTOK k 
cooTBeTCTByK)U4eMy runy: 3pnTpoL\MTbi, 
TpoM6oi4HTbi, neCiK0i4HTbi) \a noAcneT Hucna 
KneTOK Ka>KAoro Tuna b KaApe (none 3peHM5i 
MMKpocKona). 

ynacTKM, oTHeceHHbie k netiKOL^MTaM, 
noBTopHO cerMeHTwpyioT c uenbfo BbiAe-neHUfl 
BHyTpeHHMX KneTOHHbix crpyKTyp (4MTOn/ia3Mbl v\ 
BKTiKOHeHUM). 3ry 3aAa^y peiuaiOT nocpeACTBOM 
CTaTMCTMMecKoCi MTepai4HOHHOM npoL^eAypbi 
cerivieHTai4MM, cocToniAeM b cneAy^tAeivi: 

- paccMaTpMBaKOT BbiAeneHHbiPi Ha nepBOM 
3Tane cerMeHTai^nn oTHOCMTenbHO He6oJibiuoM 
ynacTOK n3o6pa3KeHMfl, coAep>KaiAHM neMKounT; 

- Ha nepBOM ware cjDopMnpyKDT HaHanbHbM 
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cnwcoK rnnoTe3 o pacnpeAeneH/n flpKoc™ 
BHyipn BbiAenaeMbix ynacTKOB M3o6pa>KeHMn 
(HyneBoe npn6nn>KeHMe). Hpn stom cnncKa 
yAariflioT "ejiii3KMe" b cTaTMCTMnecKOM CMbicne 
rnnore3bi; 

- An« Ka>KAoro nuKcena H3o6pa>KeHM« 

npOBepjlKOT VnnOTe3bl O COOTBeTCTBMM 

pacnpeAeneHMfl oKpecTHOCTM SToro nMKcena 
pacnpeAeJieHMAM H3 cnncKa; 

- 0opMnpyiOT o6nacTM "oahopoahoctm" - T.e. 
o6nacTn M3o6"pa>KeHi/ifl, oTBeMaKDinne oAHOMy 
pacnpeAeneHMKo; 

- no nonyneHHbiM o6nacT^M oahopoahoctm 
CHOBa ocymecTBJiflioT oueHicy napawieTpoB 
pacnpeAeneHMM m cpopwiMpyjOT hobwm cnMCOK 
TMnoTe3. 

npoi^eAypa 3aKaHHMBaeTCfl nepe3 3aAaHHoe 

KOJlMHeCTBO ujaroB. 

Ha cneAyiomeM 3Tane o6pa6oTKM CTpoaT 
cjDopManbHoe onMcaHMe (M3MepeHMe) 

BblAeneHHblX M MAeHTUCjDMI^MpOBaHHblX 

snewieHTOB M3o6pa>KeHMfl. flnw tpom6ol\mtob 
onpeAeriFiioT orpaHMHeHHbiM Ha6op npM3H3KOB 
o6-beKTaM - ManbiM pa3Mep, OTHOCMTeribHO 
TeMHan oKpacKa, oKpymaa cjDopMa. flna 
BbiAeneHM^ HopwianbHbix m naTonorMHecKMX 
cjDopM 3pMTpoi4MTOB m a™ onpeAeneHMfl 
neMKOL^MTapHOM cjDopMyribi Mcnorib3yiOT Gonee 
noriHoe onMcaHMe o6"beKTOB. flpM stom 

OnMCblBaiOT C]DOpMy KJieTKH M BHyTpMKJieTOMHblX 

sneMeHTOB (cjDopMa spMTpoi^MTa. flApa n 

l4MTOniia3Mb! JieMKOL^MTa). 

XapaKTepMCTM km M3o6pa>KeHMM KneTOK 
mokho ycnoBHo pa3AeriMTb Ha Tpw rpynnw: 
TeKCTypHbie xapaKTepMCTMKM aneMeHTOB 
M3o6pa>KeHMyi , xapaKTepMCTMKM cjDopMbi, 
BKniOHayi pa3Mepbi, m L\BeTonpKOCTHbie 
xapaKTepMCTMKM. OnMcaHMe TeKcrypHbix 
xapaKrepMCTMK onpeAeriFieTcn napaMeTpaMM 
MOAeriM sneMeHTa M3o6pa>iceHM5i. B paMKax 
BbiSpaHHofi MOAenM M3o6pa>KeHMfl 

L\BeTO«pKOCTHblMM XapaKTepMCTMKaMM, 

McnoribsyeMbiMM npM aHaJiM3e, ABnyiioTCfl 
cpeAHMe 3HaHeHM3 no L\BeTaM (KpacHbiM, 
3eneHbiM, cmhmm), a TeKCTy p h bi m m - MaTpMi^bi 
KOBapnai4MM no o6nacTAM oahopoahoctm. 

flna onMcaHM^ c$)opMbi o6-beKTa Mcnonb3yK)T 
napaMeTpMHecKoe npeACTaBneHMe BHeniHero 
KOHTypa sneMeHTa M3o6pa>KeHM^ b BHAe 
KOMnneKCHOM cfcyHKijMM m nocneAyiOLiJiee 
pa3no>Ke h m e ee b p^A Oypbe. 
XapaKTepMCTMKaMM cpopMbi o6-beKTa, BKniOHafl 
nnoLuaAb m nepMMeTp, flBJinwTCfl 30 nepBbix 
K03CjDC$)M4MeHTOB TaKoro pasxioKeHMfl. Ana 

CpaBHeHMJl 4)OpMbl MCnOJlb3yK)T MeTpMKy 
(paCCTORHMe) B npOCTpaHCTBe KpMBblX, He 

3aBMcaiAyfo ot ABM>KeHMC^ nnocKocTM (cabmpob, 
noBopoTOB m oTpaKeHM^) m npeACTaBJifliOLAyKD 

CO6OM MMHMMyM CMMMeTpMHeCKOW pa3HOCTM 

nnoi^aAeM, orpaHMneHHbix kpmbwmm no BceM 
sneMeHTapHbiM ABM>KeHnnM nnocKocTM. 

Ha cneAyHDLMeM mare onpeAenniOT 
MHCjDOpMaTMBHbie npM3H8KM BbiAeneHHbix 

o6"beKTOB. fln« 3Toro Mcnonb3yiOT craHAapTHbifi 
MeTOA maBHbix KOMnoHeHT, a b KanecTBe 
npoL\eAypbi KnaccMcjDMKai^MM Mcnonb3yioT 
KpMTepMM" MMHMMyMa paccTonHMfl ao 3TanoHa (B 
paMKax KnaccMcjDMKauMM c o6yneHMeM). STanoH 
onpeAenaioT An?i Ka>KAoro pacno3HaBaeMoro 
Knacca KneTOK nyTeM o6yneHMyi 
c|DopMMpoBaHMfl BbioopKM KneTOK 3aAaHHoro 
TMna. Ho ccfjopMMpoBaHHOM o6ynaioineCi 
Bbi6opKe onpeAenaiOT xapaKTepMCTMKM KneTOK 
(3HaneHM« Bcex npM3H3KOB An« Kawofi KneTKM). 
3aTeM xapaKTepMCTMKM ycpeAHflioT no BceM 
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KneTKawi ooyHafomeM BbioopKM \a BbiMMcnflKDT 
MaTpimy npeo6pa30BaHna An* wieTOfla maBHbix 
KOMnoHGHT, Mcnonb3yfl cpeAHMe 3HaHeHMfl 
npn3HaKOB no Ka>Kflowiy Knaccy. flpoupAypy 

KfiaCX3MC|DMKai4MM OCyLL^eCTBJlflHDT c yMeTOM Bcex 

KJieTOK Ha n3o6pa>KeHHfix nonetf 3penw« 
oTCKaHnpoBaHHoro Ma3Ka KpoBn, mto no3BormeT 
BbifleriMTb naTonornMecKne m HopMaribHbie 

CjDOpMbl Sp^TpOU.MTOB, nOflCMMTaTb MX 
KOJ1 MM eCT B© H H Oe COOTHOLU6HM9 M OnpeAeilMTb 

neCiKounTapHyHD qbopMyriy. 

KoflMMeCTBO KJieTOK KpOBH pa3J!MHHblX TMnOB 

b ee o&beMe onpeAenaKn* nyTeM npuMeHeHna 
onucaHHoro Bbiaie cnocooa k Ma3Kaw, 
npuroTOBJieHHbiM b bma© MOHOCJIOfl M3 
cjDUKCupoBaHHoro 06-beMa kpobm, m nepecMeTa 
KonMMecTBeHHbix xapaKrepMCTMK, no/iyMeHHbix 
no nnoi^aflM OTCKaHnpoBaHHoro Ma3Ka, Ha 
o6"beM npo6bi. 

CBeAeHMJl, nOATBep>KAaKDLi4Me B03MO>KHOCTb 

peanw3au,MU M3o6pa>KeHMfl 

CKaHnpoBaHuie npenapaTa m bboa cepnn 
KaAPOB, coAep>KaLMMX M3o6pa>KeHMfl nonetf 
3peHHfi MUKpocKona, ocyi^ecTBJifleTCH c 
noMOU^bKD ycTpoCicTBa, o6-beAHHfliou4ero 
MMKpocKon, BMAeoKawiepy n KOMnbKrrep. B 
ycTpoiteTBe ncnonb3yeTCfl 6noJiornHecKM^ 
onTunecKuPi 6"MHOKynflpHbifi MUKpocKon c 
TpuHOKyn^pHOM HacaAKOM, BKntoHaioLneM Ty6yc c 
BUfleoKaMepaMi/i, yKOMnneKTOBaHHbifi 
aBTowiaTMHecKUM npeAwieTHbiwt ctojimkom, 
ynpaBrmeMbiM KOMnbtoTepoM . MoryT 6biTb 
Mcnorib30BaHbi MUKpocKonbi DMLS cj^upMbi Leica 
nnn MuKMeA cfcMpMbi HOMO. Bee 
KOMnneKTytoiMne, yKasaHHbie Bbiaie, cepufiHo 
npon3BOA«TCfl. ABTOMaTMMecKne npeAMeTHbie 
ctojimkm Ha waroBbix AB^raTennx cepuCiHO 
npoMSBOAflTCfl c|DMpMaMM Leica, HOMO m 
ApyrnwiM. B ycTpoMCTBe AonxcHa 
ncnonb30BaTbCR BMAeoKawiepa, o&naAafomafl 

HM3KMM ypOBHeM UJyMOB. MoryT OblTb 

ncnonb30BaHbi i^ncjDpoBbie Kawiepw cjDupMbi 
Electrim (EDC-1000E) coBMecTHo c nnaTaMM 

OI4HC|DpOBKH M306pa>KeHHfl TOM" Ke CjDUpMbl, 

npon3BOAHinnec?i cepMMHO. Arm KOMnneKTai^nn 
ycTpoficTBa npuroAeH nepcoHanbHbiM 
KOMnbWTep TMna PC Pentium II (npon3BOAMTCfl 
cepMMHO). 

H3roTOBneHne wia3Ka b bha© MOHOcnofl 
ocyu4ecTBflercfl nocpeACTBOM cneunanbHoro 
npncnoco6neHHfl c Mcnojib30BaHneM 
aBTOMaTumecKOM nuneTKM M3 A03MpoBaHHoro 
o6"beMa kpobh [6, 7]. 

npuwiep 1 . nauneHT K. (perncTpaUjUOHHbiM N 
20987), npaKTMHecKH 3AopoBbiM HenoBeK, 
o6cneAOBaH 24.11.98 c u,ent>\o (fcopMMpoBaHM* 
rpynnbi co6cTBeHHoro KOHTporm, b reMorpawiMe 
c npoTOMHoro cneTHMKa Cobas Micros 18 OT: 

KOflMMeCTBO 3pMTpOU,HTOB - 4,35.1 0 6 Ky6.MM, 

cpeAHUM o6"beM 3pMTpou,MTa - 91 y, Ky6.M, 
cpeAHee coAep>KaHMe reMorno6nHa b 
apuTpoi^nTe - 31,0 nr, ixiupMHa pacnpeAeneHMH 
3pnTpoi4MTOB no o6-beMy - 13,0%, KonnMecTBO 
tpom6ol4MTob - 179.10 3 Ky6.MM, cpeAHMM o6"beM 
tpom6ou,utob - 8,9 |n /Ky6.M, ujupnHa 
pacnpeAe.neHH« tpom6ol4MTOB no o6"bewiy - 
13,5%, KonnqecTBO jieMKOL^MTOB 
7,9 .lO 3 Ky6\MM, b t.m. rpaHynoi4HTOB - 5,3/n 
(65,4%), jimmc^oUjMTOB - 2,3/n (30,4%), 
MOHOU.MTOB - 0,3/n (4,2%), A™ cpaBHeH^fl 
pe3yjibTarbi aHanM3a M3o6pa>KeHHfi KneTOK c 
MasKa nepucfiepuMecKoPi kpobh onucaHHbiM 
cnoco6oM: KOJinnecTBo 3pMTpou,MTOB 
4,32 .10 6 Ky6.MM, cpeAHMM o6-bewi spMTpou.MTa - 
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90 y, /Ky6.M, cpeAHee coAep>KaHne reMomo6nHa 
b 3pMTpou,MTe - 31 ,2 nr, ojupnHa pacnpeAeneHun 
3pnTpou,HTOB no o6"beMy - 12,7%, cocrofiHue 

apMTpOL^MTOB - HOpMOU,HTb! - 99%, MHKpOU,MTbl - 

0,7%, apTec(DaKTb[ - 0,3%, KonnnecTBO 
tpom6oi4htob - 177.10 3 Ky6.MM, cpeAHMM 06-bewi 
TPOM604HTOB - 8,7 (J, /Ky6.M, ujupnHa 
pacnpeAeneHUfl tpom6olihtob no o6"beMy - 14%, 

KOJIMHeCTBO JieMKOUlMTOB - 7,8.10 3 Ky6.MM, B 

t.m. rpaHyjioL^HTOB - 5,1 An (65%), H3 hux 
HeMTpocfMnoB cerwieHToyiAepHbix 4,6/n (58,4), 
HewTpoinnoB nanoHKOAAepHbix 0,27/n (3,4), 
303MHOcj3nnoB 0,21/n (2,7), 6a3OC|DMn0B 0,05/n 
(0,6), nuMC^omnTOB - 2,4/n (30,3%), mohol^mtob 
- 0,33/n (4,2%). 

npuwiep 2. nauneHT C. (perfiCTpauuoHHbitf N 
987) c HeacHbiM neMKou,nT030M Ha MOMeHT 
AMamocTMKM 3a6oneBaHMfi (19.11.95), b 
rewiorpaMiwe c npoTOMHoro cMeTMUKa Cobas 
Micros 18 OT: KonnMecTBO spuTpOL^HTOB - 
4,88 .10 6 Ky6.MM, cpeAHnK o6-beM 3pMTpoi4HTa - 

91 jx Ky6.M, cpeAHee coAepwaHwe reiviorno6wHa 
b 3pnTpoi4MTe - 29,6 nr, tunpHHa pacnpeAeneHMPi 
3pnTpou,HTOB no o6"beMy - 14,9%, KonMMecTBo 

TPOM60U.MTOB - 196.10 3 Ky6. MM, CpeAHMM 
06"beM TPOM60U.MTOB - 7,2 yx. /Ky6.M, LUMpHHa 

pacnpeAeneHMfl tpom6ou,mtob no o6"beMy - 
16,8%, Kon^MecTBO netf koljmtob 
12,2 .10 3 Ky6. mm, b t.m. rpaHyjiou,MTaB - 
9,3/n (76,8%), jiMMCfeouwoB - 2,1/n (17,4%), 
MOH014MTOB - 0,7/n (5,8%), Ann cpaBHeHMfl 
pe3ynbTaTbi aHanM3a n3o6pa>KeHn« KneTOK c 
Ma3Ka nepucj^epuMecKOM KpoBM onucaHHbiM 
cnoco6oM: KonnMecTBO apuTpoi^MTOB 
4,9 -10 6 Ky6.MM, cpeAHMPi o6"beM 3pwTpou,MTa - 
91 p, /Ky6.M, cpeAHee co Ae p>Ka Hue reMomo6nHa 
b apMTpoi^nTe - 29,8 nr, LUnpnHa pacnpeAeneHMS 
spuTpoi^MTOB no o6"beMy - 15%, cocTO^Ht^e 

3pMTpOU,MTOB - HOpMOU,UTb! - 97%, MMKpOl^MTbl - 

2,5%, apTecpaKTbi - 0,5%, KonnMecTBO 
tpom6ou,vitob - 195.1 0 3 Ky6.MM, cpeAHMM o6-beM 
tpom6ol^mtob - 7,2 jj, /Ky6.M, lunpnHa 
pacnpeAeneHUfl tpomSol^mtob no o6iDeMy - 

16,6%, KOflMMeCTBO neMKOL^HTOB 

12,3 #10 3 Ky6.MM, b t.m. rpaHynou,viTOB - 
9,4/n (76,4%), M3 hmx HeCiTpoqbunoB 
cerMeHTO^AepHbix 5,4/n (57,8), HeMTpoc|DnnoB 
nanoMKO^AepHbix 0,94/n (10), 303MHOc}DnnoB 
0,6/n (6), 6a3oqbnnoB 0,2/n (2,5), nnMCjDoi4HTOB 
- 1,7/n (18%), mohouhtob - 0,5/n (5,7%). 

HpnMep3. nauneHTKa IT (perMCTpau,MOHHb!M 
N 987) DS: AnnacTfiMecKafl aHeMH« (14.03.96), 
b reMorpaMMe c npoTOHHoro cMeTMMKa Cobas 
Micros 18 OT: KonnMecTBO 3pnTpou,MTOB - 
1 ,97 .10 6 Ky^.MM, cpeAHUM 06-beM spuTpoL^MTa - 
95 ]x /Ky6\ m, cpeAHee co Ae p>Ka Hue reMorno6nHa 
b 3pnTpou,MTe - 31,4 nr, LunpnHa pacnpeAeneHun 
spuTponnTOB no o6i>eMy - 17,6%, KoriMMecTBO 
TpOMOOU.MTOB - 8.1 0 3 Ky6.MM, cpeAHMM o6"beM 
tpom6ol\htob - 7,8 /Ky6.M, ujupnHa 

pacnpeAeneHMfl tpom6ou,mtob no o6"beMy - 

9,4%, KOflMMeCTBO JiePlKOL^HTOB 

0,9 .10 3 KyC.MM, m xoTfl ohm npeMMyu^ecTBeHHo 
npeACTaBJieHbi nMMcjDOi^MTaMM, noACMMTaTb c 
noMOLAbio npM6opa KOflMMeCTBO Ka>KAoro Tuna 
KneTOK He yAaeTca, Ann cpaBHeHM* pe3yribTaTbi 
aHariM3a M3o6pa>KeHMyi KneTOK c Ma3Ka 
nepMcjDepMMecKOM kpobm onMcaHHbiM cnoco6oM". 

KOflMMeCTBO 3PMTPOL4MTOB - 2,0.1 0 6 Ky6.MM, 

cpeAHMCi o6"beM 3pMTpou,MTa - 96 p, /Ky^.M, 
cpeAHee coAep>KaHMe reMorno6MHa b 
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apwpoi4HTe - 31 ,5 nr, wupwHa pacnpeAeneHUH 
spMTpounTOB no o6"bewiy - 17,5%, cocTOHHi/ie 

SpWTpOUyiTOB - HOpMOU.MTbl - 77%, MaKpOL^MTbl - 

2%, MHKpoL^Tbi - 20,3%, apTecpaKTbi - 0,7%, 

BbipaweHHblM aHHTOL\MT03, KOHMMeCTBO 

tpom6ol^mtob - 9.1 0 3 Ky6.MM, CpeflHH^ o6"beM 
TpOMOOUMTOB - 7,8 jn /Ky6.M, UJUpMHa 

pacnpeAeneHMfl tpom6ou,htob no o6*bewiy - 
9,6%, KonnnecTBo neHKOU,HTOB - 1»10 3 Ky6. 
mm, npi/i 3TOM npn6op He BbifleriMJi HopManbHbie 

CjDOpMbl nei^KOI4MTOB. 

TaKUM o6pa30M, HMeeT MecTO npaKTM^ecKM 
nonHoe coBnafleHkie pe3ynbTaTOB, BMecTe c 
TeM, aHann3aTop M3o6pa>KeHMfl AononHmenbHO 
k reMaTOJiornnecKOMy CHerm/iKy Cobas Micros 18 
OT cnocooeH ynuTbiBaTb pa3BepHyTyio 
reMorpaMMy. 

l/lCTOHHMKM MHC^OpMai^MM 

1 . Automated microscopy system and 
method for locating and relocating objects 
in an image: riaT. CLUA 4513438: MKH G 06 K 
9/20; HKl/l 382/6 /Graham M. D. , Cook D.D., 
Coulter Electronics, Inc., Hialeah, Fla. - 
3aHBJi. 15.04.82; ony6n. 23.04.85. 

2. IMl (Intelligent Medical Imaging 
Inc.), Micro21, Press Releas. 

3. HccneflOBaHne cHoreMbi kpobm b 
KnwHMMecKoPi npaKTHKe. /[~1oa pefl. !~.H. Ko3HHU,a 
n B.A. MaKapoBa. M., 1997 r. 

4. Medovy V. S. , Kozinets G., Gusev A., 
jvanova I.A., Pogorelov V.M., Pyatnitsky A., 
Sokoninsky B., B., Verdenskaya N.V. MECOS-C: 
return to image analysis in microscope 
examination of blood smears, Proc. SPIE 
"Optical Diagnostic of Living Cells II", 
1998, v. 3260. 

5. MeflOBbiM B.C., Bana6yTKMH B.A., 
BepaeHCKaa H.B., TyceB A.A., HBaHOBa M. A., 
Ko3MHeu^ V.\A. t noropenoB B.M., riflTHML\KHfi 
A.M., Ctohhob M.C., CokojimhckmCi E.3., 
Teoxapos A.H. ABTOMaTM3npoBaHHbie 

L^MTOClDOTOMeTpMHeCKHe TeCTbl M33K0B KpOBM flnfl 

o6a\eiA KJiMHUKM m CKpuHMHroBbix o6cneAOBaHMi?i 
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HaceneHUfl. //Kjiuh. na6op. m/iarHOCTMKa. - 
1997. - 10. - C. 6-8. 

6. TyceB A. A. , Ko3i/iHeu, T.M., MeAOBbitf 
Bn.C. "Cnocoo" n ycTpotfcTBO A^fl 
npi/iroTOBneHHH CTaHAapTMSHpoBaHHbix MasKOB 
KpOBH 3aflaHHOCl TOJll^UHbl" naTeHT Ha 
H3o6peTeHne N 97100383/14 (003322) or 
03.03.97, MKI/l G 01 N 33/48. 

7. TyceB A. A. , Ko3UHeu, T.H., MeflOBbiM 
Bn.C. "Cnocoa v\ ycrpoRcTBO Ana 
cTaHflapTM3ai4MM oKpaujuBaHMfl napTMn 
L^HTonornHecKnx npenapaTOB". DaTeHT Ha 
nsoSpeTeHne N 97100382/20 (003323) ot 
03.03.97, MKH G 01 N 33/48. 

cpopMyna M3o6peTeHMH: 

Cnoco6 aHanvi3a KneTo^Horo cociaBa kpobh 
no Ma3Ky, BKnioMaiomuM pa36MBKy Ma3Ka Ha 
nonn 3peHHfl, KOTopbie nocpeflCTBOM 

OnTMKO-U,M4)pOBOp1 CUCTeiWbl bboaat B naMHTb 

KOMnbHDTepa b BMfle cepnn KaflpoB, Kaflpbi 
cerMeHTupyjoT, n3MepflK)T BbifleneHHwe 
o^-beKTbi, HaxoA^T pacnpeAeneHne 
TpoM6oi4MTOB no pa3MepaM, BbiAenaioT 
HopManbHbie m naTonornnecKne <£opMbi 

3PHTPOUHTOB H nOACHMTblBaiOT MX COOTHOLUeHUfl, 

onpeAe/ifltoT nefiKouwapHyio cjDopMyjiy, 

OTJlMMaiOlHHMCS TeM, MTO rOTOBHT M330K B BHfle 

MOHOcnoa M3 A03npoBaHHoro oSteMa KpOBM, 
pa36t^BKy Ha nona 3peHnn ocymecTBnHJOT nyreM 
Bbioopa ynacTKOB c oAHopoAHbiMM 
xapaicrepMCTHKaMM sneMeHTOB, cerMeHTauviio 
KaAPOB npoBOA^T OAHOBpeMeHHO nocpeACTBOM 
nocTpoeHMR nepBoro anpnopHoro nopora 
pa3Aen?iKDLnero U3o6pa>KeHue Ha ynacTKW 
"cjDOHa" m "He cjDOHa" m 3aTeM oKOHHaTeribHbix 
noporoB Ana pacno3HaBaHHfi BbiAeneHHbix 
KneTOK, OAHOBpeMeHHO onpeAenaKyr tmh Bcex 
BbiAeneHHbix b KaApe KneTOK, nOACHMTblBaiOT 
Hucno BbiAeneHHbix KneTOK Ksw<Aoro Tuna b 
Ka>KAOM KaApe, a KonnnecTBo KneroK KpoBW 
pa3nnHHbix TunoB onpeAenfliOT nepecneTOM 
KonnnecTBa KneTOK no nnou^aAH Ma3Ka Ha 
o6-beM npo6bi. 
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